ABSTRACT: This review analyzes the outcomes and 12 technical aspects of in vivo studies published in the past 13 decade using gels and hydrogels for cartilage repair. Using 
Herein, the total number of published original articles 143 identified, reviewed and included was 115. 153 Figure 2A , the rabbit model was the most common for studying 154 cartilage repair by means of using hydrogels, comprising 73.3% 155 of all studies. Noticeably, other animal models selected for 156 evaluation of hydrogel performance included large animals, 157 such as goat and sheep models, representing 3.1 and 5.3% of all 158 studies, respectively ( Figure 2A ). Minipigs were the second 159 animal more frequently used comprising 9.9% of all studies 160 (Figure 2A ). common number of animals used per study was 12, as this was 173 the mode obtained for mini-pig, rabbit, and sheep models. As 174 for the duration of the studies, 12 weeks was the mode obtained 175 for the most used animal models, rabbit and mini-pig, yet 176 ranging from 4 and 8 to 52 weeks, respectively. Figure 2B ), done in the trochlea (63%, Figure 2C ) by 181 drilling (67%, Figure 2D ) and treated at an acute stage (95%, 182 Figure 2E ). 183 Cartilage defect dimensions were also thoroughly analyzed, 184 t3 including area, depth, and volume (Table 3) . Most defects had 185 a circular shape, yet 8 articles reported a rectangular or square 186 shape.
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21−28 Therefore, for comparison purposes, it was adopted (FGF) were each used in 3 and 2% of all studies, respectively.
227
Insulin growth factor (IGF), growth differentiation factor 228 (GDF), connective tissue growth factor (CTGF), and Nel-like 229 molecule-1 (NELL-1) account for a total of 3% of studies 230 ( Figure 2H ). Noticeably, platelet-rich plasma (PRP) has also 231 considerable expression in this context, accounting for 2% of all 232 studies ( Figure 2H ). 3.4.5. Time Points and Study Groups. Table 5 presents 234 number of time points, number of study groups, and number of 235 lesions per study group for the analyzed publications. 236 Concerning the number of time points, the majority of studies 237 included at least 2 time points, yet the number ranged from 1 238 time point up to 7 time points. Three study groups was the 239 most common among all animal models, yet the number of 240 lesions per study group averaged 12−15.4, for the mini-pig and 241 rabbit models, respectively.
242
For all animal models, the number of study groups was 243 between 2 and 9. Concerning the number of lesions by study 244 Data Correlation. Given the above-mentioned compilation 515 of data, one would be tempted to understand which 516 combination of factors would seem the most promising in 517 yielding regeneration of cartilage tissue. Despite the high 518 number of variables and possible combinations, an excel VBA 519 application was developed in order to correlate data. Studies 520 were characterized as "hyaline" or "no hyaline" based on the 521 studies' author classification of repaired tissue. Subsequently, 522 studies were selected based on the use or no use of cells (C) 523 and/or growth factors (GF), by animal model or lesion size, 524 ultimately correlated by type of scaffold (natural, synthetic, or 525 combined materials). Outcomes are displayed in Figure 3 . 526 Regarding the animal model ( Figure 3A) whereas the synthetic scaffolds seem to yield inferior outcomes. 
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stronger advancement of knowledge in the field of cartilage 590 repair.
CONCLUSIONS
591 In summary, hydrogel biomaterials seem to be promising 592 candidates for cartilage repair, given that hyaline-like cartilage 593 development was proved in a considerable number of studies. A 594 potential advantage of using hydrogels for cartilage repair is its 595 suitability for arthroscopic delivery, yet, in many studies, 596 hydrogel properties did not seem compatible with this 597 minimally invasive approach. Overall, further development on 598 surgical technique will be required.
599
The majority of the published papers addressed small, acute 600 and a full-thickness cartilage defect in a nonweight bearing area. 601 These conditions are very different from those found in human 602 patients which is a concerning limitation considering translation 603 of experimental learnings toward human treatment. The need 604 for animal models and experimental designs that consider those 605 aspects is obvious and must be considered in future animal 606 experimentation studies.
607
In addition, anticipation of potential therapeutic efficacy in 608 human demands a more conclusive mechanical evaluation of 609 the regenerated tissue, as well as long-term studies. 
